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Outline of 3GeV RCS at the JKJ
Accelerator complex

Pulse structures and beam sharing
Schedule | |

Overview of 3GeV RCS
Key issues and R&D status
-Injection system
-Collimator system
-RF system
-Vacuum chamber
Beam loss estimation
Tunnel and building
Summary and Plans for Future Work
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Tunnel and hardware construction starting in October, 2002
The hardware alignment starting in April,2005
First beam in October, 2006
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tunnel Vdesign Vconstruction ‘'Wcompletion
& building
machine Vlecided the hardware speciﬁcations
Vhardware construction
Valignment

total mashine examination 'V
first beam /commisioning v

50GeV MR commiisioning v
facility operating start v




Circumference
348.333m
Injection energy
400MeV
Extraction energy
3GeV
Repetition cycle
25Hz

Beam Power
IMW

Beam loss is
serious problem

Injection/Collimation area

collimators

HO dum




Beam loss control
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Space-charge reduction and Beam loss control

H- injection
charge exchange foil and auto changer
Painting injection (4%T.mm.mrad-> 216t.mm.mrad)
Horizontal :shift bump + painting bump (x and x’)
Vertical 7 bump (y°)
rough estimation
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xchange foil
ation)

Heat and strength calculation of carbon foil ongoing
Development of long life carbon foil ongoing



colhmator aé‘ea
another arg




Movable collimator
Allowable heat capacity:
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~Driving mechanism -

(Stepping motdry Photo of collimator(secondary)
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-movable

Quick coupling
stainless

| Deifelopment of quick coupling
for a large aperture(~400mm) ongoing



Restraint of ring circumference

space-charge reduction

High gradient cavity
maximum voltage =450kV
22kV/m =>20.5m

Av

low Q cavity
“dual harmonic system
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-improvement of bunching factor
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dv=0.213 with basic harmonic (pf.~42)
dv=0.16 with dual harmonics (Bf ~ol).

Now improved cavity is constructing



Long and large aperture ceramic chamber
with RF shield (and TiN coating(inner surface))
RF shield w:5mm, t:0.5m

TiN coating t:1-2nm

Metallizing
3.5m /" electrofprming

RF shield (cupper)

Metallizing & Glazing




4kW at collimators

.5

r- [ ;ﬁ'uL
0.4kW/1kW at the HO Beam dump |
*Excited HO(n<4) I

charge exchange efficiency 99.7% ™

IRl kel

S5W/1kW at the injection septum magnet |
*Lorenz stripping loss | " | B
' '\\ﬁl\mm around the 3GeV synchrotron

Normal operation/ design for Machines and building
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Main tunnel : magnets, monitors, ...

Sub tunnel : cables, controllers, ...
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*lattice design basically fixed
*Last stage of R&D

» feedback to hardware design and lattice de31gn as needed
*Decision of hardware specifications ongoing
*detailed performance studies ongoing, e.g.

* Beam tracking with space-charge, error,fringe field
* Beam loss estimation




